The mechanisms by which pardaxin, a natural cationic antimicrobial peptide, targets the endoplasmic reticulum and induces c-FOS.
Pardaxin is a cationic antimicrobial peptide derived from Red Sea Moses sole. Previous studies have shown that pardaxin selectively triggers the death of cancer cells, initiating the development of a pardaxin-based cancer vaccine; however, the underlying mechanism by which pardaxin kills cancer cells has not yet been elucidated. Here, we demonstrate that this mechanism involves endoplasmic reticulum (ER) targeting and c-FOS induction. Transcriptiome analysis of pardaxin-treated HT-1080 cells revealed induction of the gene encoding c-FOS, an AP-1 transcription factor. Pardaxin mediates cell death by activating c-FOS, but not other AP-1 transcription factors. Overexpression of c-FOS caused a dramatic increase in cell death, while knockdown of c-FOS induced pardaxin resistance; such effects were observed in both an in vitro cell model and an in vivo xenograft tumor model. Treatment with pardaxin also increased the level of calcium, and blockage of cellular calcium signaling disrupted pardaxin-induced cell death. Immunocytochemistry was used to demonstrate targeting of pardaxin to the endoplasmic reticulum, but not to the Golgi apparatus or mitochondria. Importantly, pardaxin treatment or c-FOS overexpression induced cell death in diverse cancer cell lines, indicating that pardaxin and c-FOS may possess therapeutic potential for use in cancer treatment.